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(57) Abstract: 

PURPOSE: To provide a plant for producing antiviral 
antibody and a method for creating the plant. 

CONSTITUTION: The plant produces antiviral monoclonal 
antibody derived from animals including human. The 
method for creating this plant contains a step for 



establishing a hybridoma producing monoclonal antibody 
to desired virus, a step for preparing cDNA from the 
hybridoma, a step for selecting cDNA coding H chain and 
L chain of the monoclonal antibody from the cDNA, a step 
for integrating the cDNA into a plant expression vector, 
a step for transforming a desired plant with the plant 
expression vector and a step for selecting the plant 
producing desired antibody from the plant after 
transforming step. 
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lift] ft9<f ftfflfc&ZrVE-ofttb 

■7*t)cDNA^PS«Ilt, IcDNAi't), UtT 
IB^ey ^n-^-^/L-^coHilS^Lil^^- K-f* c D 

Of* tB 3?£ * 4 o 



1 

■?$>z>m$.m i ie*o*«o 

-f^J K-7*tcDNAtMt*Ilt icDN 
A a» <b , frf y * n - -J- H tftS 0 s l m i 3 - 

Ki-*cDNA«r»iR-r*I8i:, g[c DNA£«»3& 

^^?-(:a^trist« mm.^m^9 9-x-m 
i E»w«»oftm*ft. 

[St*g5] ffiSB^'f ^tt^nW-f 

[fit*® 6] «rlBM[*(*^'<3^**»*«4Xtt5 

[fff*«7] «rlB«»»ia^^^-ttT i^7XU* 
^O^* C*lK T i 75;*. 

5 Kj&ifc&x.^ 9-i:Tirw*9T 'J ^ A -7^77 

W*^4 L 6 cov>-f *U> 1 ^S:fe^<75^ffio 
[if**8] ItrfSHSIS-J/Lfl^n- K+a cDNA 

t±, -e-tL^tvo';-^-se?iJ**-r-i>w*S4^v^L7 

[00 0 1] 
[0 0 0 2] 

[0 0 0 3] L^L£A ? <b, i^-fyj K-T&fcffl 

[0 0 0 4] — 3k Andrew Hiatt et al. , Nature, 342 
(1988) 76-78 "Production of antibodies in transgen 
ic plants"Kl4, fi^fO'JVfxXf* (P3) H«f 



(2) #BJ¥6 - 3 1 9 3 9 6 
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t ^ *> ixm-M-r i> it er- * 9 > o u* a l & £ t a*i e 

«fe?*T-TV^ 0 6D4i/t-ffc<7>HiI (heavy chain) StfL 
II (light chairtJte^-e-tt-PftUo^ry-y-BEyiJ 

■c*ofc 0 *o^»ttr/^«i. 3% 

70 rtT?^*?*L*ttflti:lftiR-C*4P 3 t<7>gr£-l4/W7 
[0 0 0 5] Lj^L***^ i^^ftT-14, XK1-a- 
H#P.flfc##a j >^*<> #tfljU4*'OW*-CI4&v\ ) 

[0 0 0 6] Klaus During<b, Plant Molecular 

Biology, 15(1990)281-293 "Synthesis and self-assem 
20 bly of a functional monoclonal antibody in transge 
nicNicotiana tabacum"tC(4 > B 1 - 8}5uffcK:*H"-5>jt 
{tti:mXLt.z9 '<^tf$Z$LZixX^Z>o B 1 - 8j/t# 
OH«tRWL«iie^-»=**r';a-n>Ji«-r 5 9 
- 4f O -> ^ A-BEFlJ 4: «M L , PaSK«{£?- * $ * T 

50 [0 0 0 7] L^L&a*<b, C<0»im4, ^ft$iifc 

<7)*:fiKSl4±IEHiatt «b«O^EffitrJtRLTffi:v» fc#x. 

ft:-ei4&v> 0 
[0 0 0 8] 

o ifc, it*, a- ^ttflt*B^$ 

■*7t0flt4^v^ o fcT, ^^<7)BWI4, gt^^^^t 
[0 0 0 9] 

c DNA *#tr^<^ ?--C«^*®Kte&1-S£fcK«fc 
[0 0 10] 1-^fc*>, *I§^I4, tttt (H Yi&tt) 

so mm-r&o itc *9&mt* mmw* ^^ujt-ra* 
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i*tt, K-v^t, c DNA^rssst-f z>xm 

tfLflfcs- K1"4 c DNA4S4R1-£I*lfc, IgcD 

*» <b Bf aojfiflt * s±i- * 4 £*?1- * 

[0011] JiHT, ^WtffiWKKWi-*. 
[0012] fflwliii, 

HffiW:J3V»Ttt* /v'3*fflv>fc#, CltHcK5c$tt^> 

CTT-liv^xffi^co^O-C*^^ UK 7*?, 

7 > 'J f ^ o t U 

■7 ^ ;l/ x l± , Tf ZMMffl "C t ± * / < 3 * *f<< * *?4 & * 
(TMV) *m^Tzi)K ZiUZftLfeZtlZ fcWCIi* 

*i<7> >f ;v xXliHft* ? f *t t-ttl" £ StSttt 4 if o i 

[0 0 13] M\ *o*tti:J: •Jftffl-J-* 

[0014] i-f, 3fS<o^-i'^^^*)-t-i> j ey 
^Mfi#4M£1-&'W7*') K &„ -ttli 

33, TIB*ii«TH\ ftOIStftfeJifccDNA** 

[0 0 15] Jfcv>T, yj K— c DNA4 

PSS1-&0 c DNA<Z>iG3$M±, a^'J K-vH^m 
RNA**ttt-J:>)H«lt> £*v4»Sii: 
JUfcflUBS-frTff^ifctfTS*. c DNAIi, HtftU 
*IIf*H±i:Ufflv>fccDNA5'fr5'J 

^mRNAi v smMBX'tlC^t, H 
mRNA^H (JJUT, H-mRNAtV^ Zt Z> ) 
t, LilitfS^OmRNA^ia (JJT, L-mRNAfc 

m^tz>* 1 ) zr-?y<< -7-zm^xmmw-z^\ c 

DNA^^SSL^o ittibcOc DNAIi, ^ISt± 
ffi c D N A 5 -f 7*7 V h Hil#.r/L«i 4 n - K-r-s 
cDNAiMt4^'/o-7't LTfflvfc, 
[0 0 16] >fcv>T-, ±I5c DNA7^y7'J-A'ib, 
±15*^ *n-^;i4/i#OHiJU&U f L8t4 3- Ki"4 c 
DNA^Mt-So ZtUt, ±ieH-mRNASO f L- 
m R N A h % fimm 9t L c D N A 4 7" n - 
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fto z 1 7>*T-§ i>o z<7)&it<7>WMitTU$kM®h~tm 

^-filtt (rapid plasmid isolation ft) ^FU«t 1^7 7, 
If, ±E#A»f«-***«yiR»*-e«l'fkt, 

^ - > z i^ia«<7) l us v h «osg#»*«> * n t Jt 

KLtMynT'^ > c DNA^n-><7>|S|5t^=iT9 - 

#?$ttJtH«*3- KcDNAS^Lfln- K c DNA© 

fft(Maxam & Gilbert 

ft) UiOftJtLfc. 

[0017] ^cv»-e, mmvLmzttim?- k-t 

S c D N A ? - i:&*)itro itfS^OWWffl 

L<, itot i 7"7X 5 Kt-fflv^fi'Mf 

*^>o ft**, T i7'9X5 K*-^^*-«±, T^n/x*^ 
f 'J^A-7>7r v^l > X (Agrobacter ium tumefaci 
ens ) (C^-ttt^T i ^9X5 K+<7)£^**- ^-fU* 

45flJJBLfc^ ^-T**)4o T i */5 ^ 5 K*UJB.*ii 

T, ATGO±ffi (0!lx.»f 1 0-3 0 b p s±.m) t^T 

i ^-ua^trfcttoMR**'; >*-*tt*n 

±3 K>t^'J ASI57>i:opfln^>|B]^:^^JP&^ , ; 
tffla-t&ztimiL^o ccoJ: o n-rttif, ')>* 
- 1 LttA Lfc «IR**»fi4r«)IBf 1"*W 
Sli$»L7tcDNAa ? lo<7>BJrtt-t LT^0»)ffi$tt, -^ti 
4-e-OiiT i 7"7^5 K^stca<^iitrwf:**-e^40 
t?»«^-e*-&o -Oi 0 ft c DNAWit4, 0flx«f^: 

40 L«cDNA + tCfflBf»*ttl*fc1*x U4cDNAp 

fflf^i3:4SF^:ftv^(7)4iSlF?1-4^55i f *>4o ftis, ffl 
?u- — y ?-ov*f ^ n — y VUH'P 

<7>WTM<7>mmmmm&i> t %^%i'&i<-ii^ utm^x <o zn 

43SA1--&- t* f -CS4 0 TBOWtfltli, ^n-r. 
>/ffl^^-tU*llif^?-pUC 1 8Sl>*p 
UC9 (Pharmacia PL i r)TtiE) 4fflV», WJffi»^'J > 
*-tLTI±Bgl ll'J>*-4fflv^c (fti3, pUCl 
8WPUC 1 9(c(i-7;wf-^n-^>^SUfi[*lCBgl 
50 IIIMWfcV'OTN :*lt»ALfc) o 
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[0 0 18] #CV>-e> ^n-->^UfcH«RW r L«c 
D N A S/rJt £ > T i -7*7*3 KXO±fSO£ T*®.®^ 

tl«l»»tt«:*-r*WR*5lS-C cDNABrfi-fcSJOtH 
L> HU*IR«*-Ctt»' > «* ^-*«WfLTc DNAftr 

f^ 0 Hilc DNAt Lilc DNAt(±SU*0^ * 

L^o £*Ltt, H$*c DN A JO 

*-fc, L0cDNA*-£triii.ifc;l'«**-*±1'Wft 
■Ci-ff^SaL, &</»T, iifcfc J: »> 

[0 0 19] filtl-"^ LTT i K*£JB 

!$»®r/t t±fea^x.T i 7^*3 

o 

[0 0 2 0] >X^x\ &blxtzm®frbffi&<otiLfciM 

if. IWW^mRNA^ftffll, *ft-C**y— «f SO 
Bt^ifc^iL^o Sfcfcli* ProteinAO 

[0 0 2 1] 

[0 0 2 2] 1. STMV^y^o-t;«^ 

1 - 1 

-7^*£TMV3tl*TMV03- h ? (CP) "C 

ftSELfco ^,«ii5 0^ g/lil<0^*-C2-3|p]fi : 

fco ^^X<^n-v*Bfla (P3-X63-Ag-Ul(P3-UlhP3-N 
Sl/1-Ag4-1 (NS-1)£U0<63-Ag8-6.5.3(Ag 8-6.5.3)) 2 - 
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loxio 7 itMl^^^^^UMlfi (i 

-3X10 8 «) * RPMI1640 **Ti!fe^rft^L7to 50 
%PEG4000?#ifc ( RPMI1640 S: 1 

ItTfllTU l^Hia*^ RPMI1640 igifclOm 1 "C»* 
KJfMftLfco HAT^M ( RPMI1640 «Mfc, FCS 10 

%, TO" 4 M, *<i/>l. 6X10" 5 

M, T^y/fV >4 X10" 7 M) UjRfliU 96^-7'V- 

mii-5xio 5 m mmm) fo^tt«*t^o 

( RPMI1640 *gifcfc#*^>^>10- 4 M, ^<V>1. 
6X10" 5 M) C^^x.^ iiSlOE*5>?>ttfc^ai;Ki 

RIA£>&v>ii ELISA-C TMV (XtiCP) SrtfilKfcLr^^ 
'J-^>^ffo/: 0 TUV**vMi CP £^ 

tr PBS (10^g/ml, 0.15 M NaC! , 10 mM U >»jR« 
iflL pH 7.5) 50^ I ^vOnM^-7 p ^- hKAtt 

XlgG (HRP-St^** IgG) *« i: RJG& S -ti\ 0-7x 

9 2 nmO«#ft«r«l5gLrt:o %btltz%m<0*r-?>? 7 
xii. ELISAi:*-^ ^n--ia "JftSfeLfco 

[0 0 2 3] 1-2 
±IB*ftUJ: ^ 10 0- 3 0 01H<O^W-rU K-^# ? 

-3 0%"C*-ofc 0 £*L<b<0?*>. 6^jm±<&*ft* 

k- "^P- 7 4* / ^u-^;P#l#:P- 

7 0f7^7^lil gGi "Cabofco 
[0 0 2 4] 1-3 

P-7^7^n-^- <Dffi$k » 7 5 y » v - > 

7, 

SL^o -co^fetc J: 19, FCSfi*0^yI gG#II 

[0 0 2 5] © P-7MabCDH§JL L*U»LTftilLfc 
cDNA (H-cDNA, L — cDNA) SrSSR U^^"CRl5fe't"^ 
«8LfcP-7Mabifflv^ H8(tL«<0 

H0^LS!O^iiia2^^^ffi(wJ:*)fi : o7Co LSI 
UHLTIi, SDS-PAGE?^y^^?>am U HPLCCfflS-r 
^,^M:J: 19 + - Keltic: 

7tl 0 wO^^ N*^ib 1 4f§i"Ci« cDNA ^<bOai 
5gT^ ySt-§tU: (311) o 

[0 0 2 6] 

[3U1 
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7 * 



7 3 /BSNo. 


1 


2 


3 


4 


5 


6 


7 




Asp 


ILe 


Val 


Met 


Thr 


Glu X 
tt Gin 


Ala 


cDNAA^© 


Asp 


ILe 


Val 


Met 


Thr 


Gin 


Ala 




8 


9 


1 0 


1 1 


1 2 


1 3 


1 4 




Ala 


Pro 


Ser 


ILe 


T>__ 

rro 


vai 






Ala 


Pro 


Ser 


ILe 


Pro 


Val 


Thr 



[0 0 2 7] &33 cDNA COC. J ««* f fK*<0 IgGi k 
—»Lfc£fc fBRLfc cDNA W\ P-7Mab 

[0 0 2 8] — HMMU N*^ny? 

[0 0 2 9] #*Lrt:H«M\ BrCN"C#»U hV/v 
vRW-S-CJHffcSrlfofc^ FAB ^X*'** hn* 
hU-Hi: l)tS77^> hOWJg*1tofco FAB 



H*UBLttcDNAk*a (P-7Mab) tit 

U 5^***2- 2.53Ji:L, H2co^ft-effiE1"^ 

[0 0 3 0] 
50 [«2] 
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10 







xaI« #> .TVS*- 1 i f 9 1 




TrTffi 




1- 10 (3) 


1070 


V-8 


322-333 


1243 


TD 


68- 74 


719 


TP 


358-367 


1122 


V 0 

V-o 


82- 89 (8) 


801 


V-8 


368-374 


868 


v-o 


183^189 


770 


V-8 


375-379 


576 


V-8 


219-222 


484 


TP 


380-388 


1115 


V-8 


248-257 


1100 


TP 


ovo -410 




V-ft 

Y O 


272-282 


1370 


V-8 


430-437 


944 


V-8 


305-308 


443 


V-8 









(i)ScliiiN*a*^or^y»#-§-*^-ro (2) tp: 

h »J >> V — 8 : Staphylococcus aureus C0j||£.1~ 
&«SSo (3) 1 -10. 82-89t±N*»#** r >l'* 5 >C£ 

[0 0 3 1 ] 2 JftTMV^X IgG-cDNA 0^n--> 

2-1 t/L TWv**lgG O mRNA Offlffi 
StTMVV^^IgG K-v P-70 2g iSiPS^ 

l/7hi: fr)GTC ftKJ; I), RNA*«tB Lfcfft. oligo- 
dT*;l/n-*;fr iiicj: *K poly ARNA (=m 

RNA) * 300/i g »fco -tt^^mRNA £ Lfco 
U> <rco-® 109/. g *5-20%ya|g»*^E»'M£ 

7s V — v a > ( in-vitro translation)^ 0^56 L/i© 
ffii££#o^NA<7)*4^\ LflU* J: tf H«OnRNAfc* 

9^O^&*)<0gWH> ? IgG mRNA "C** tSfctt^o 17 
S(C^^-t^FR9-11<J: «9HilmRNA (10/ig) 13 
SU*a-f*Frl3-15J: LSftmRNA (7/ig ) *f#jfc 0 
[0 0 3 2] 2-2 I gG • cDNA7^f 

i!mRNAi:DNA^ffi07'7^*7-^/N^ V«{ 
X$-£, j£4E9VXUJ: OmRNAtffiMWi-icD 
NA^SU *v^-«cDNAt*iWft+«cD 
NAS:DNA^ , J^7--t^ffl^tMl^ llmRN 
Ai:iIW^r *fRDNA*^«;Lfco iO*fttt£lT 
UtfI" J: ? H> Gublerft (Gene, 2 ^-v2 
63-269 J 98330 K i l)^3 0^|:MTffo 



[0 0 3 3] ®^ mRNA SIM I ol igo-dT*/ 7 
^mRNA5//g *»SU ol igo-dT (PoT12-18) £^7-fv 
-hLTJBv\ RNaselflSffl (RNasin) #£T\ AMV i£ 
|k^S£^ (RTase ) Ci*) mRNA <hfflWK&^fciI cDN 
A (sscDNA)£ mRNA t<D^4y**) v KtH^o ^~CRN 
aseH, DNA if I (Konberg), E.coli DNAV # 

--tfHJ: 2*01 DNA (dscDNA) £ Lfc 0 &btitz2* 

»d n a ii8>* oft ? oft^ftt* * o-c, *7tu- 

*CL-6B#^A (77JWy7tti: *> TtfflR) £SL600bp 
50 s£lTOcDNAS:|ift*Lfco -OdscDNA^ pBR322 Kl&fr 

X7x7- (terminal deoxynucleot idy I transferas 
e) (ToTase) , dCTP £ ffi WscDNA Op 3' *K dC(10 

-20) £#*DL£&0£. TfiflRStfO** pBR322 O 
Pstl SMi 3' *UdG (25) #Sn?*tfcfcO (Pharmacia 
PLi^rtTSS) £dC-dG 7--'J Lt, 
E. coli K12 RRI (recA+) ^iSftftL/: 0 rfyt-f 
* V >#14onn--<h LTcDNA^ 4 y'y 'J — 4rt#fc 
( 5 X 100, 000 n D — — / 1 // g cDNA) 0 
40 [0 0 3 4] ©Lfl mRNA I U 15bs 

yg||*KWti:J:0»iLfcL*iiiRNA 5//g* 
SIIL ^J&*V^v- [5' -CCTCCAGATGTTAAC : Lil^# 
ffl^co 5' 1ffl<OHpalffi1£fc*tf15bs] i^yj^-tL 

ti 5 X100,000^n~-/ 1 jug cDNA~e&o£o 
[0 0 3 5] ®HiI mRNA I ^J&* U 15bs 

^3««R4gffi^C4Cj: «9^HL^HSI mRNA 5/ig * 
50 »3L ^dt* 1 ;^- [S'^AGGGTCACCATGGAG: H$I5e# 
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77 

SS*£C9 5' ffi^Nco I 5bs] £ "fy-f^-t 

^Ji 3 X100,000 an — -/ 1 M g cDNAT*ofco 
[0036] 2-3 IgG - cDNA?n->^* 

2-3-1 L« cDNA ^n->o^t|^5E 

1) yj^-t-ya >*1f&9UafcO 

S1*-/n-7*f|;RLfco Ltd mRNA 5^9 i 5 * 'J ^ 

^sscDM£mRNA<7VWyy y K£t#> Ztli: 0.2M 
NaOHTin*^»LT sscDNA Srfffco :<OHaS(:«- 
32PdCTP , a - 32PdATP 032P 9 ^ * $ *l fc*S3£ 4: ffl 
V\ sscDNAfc Rl 7^^l^o 
[0 0 3 7] 2) ±EO"/n-r?:fflv>T, cDNA9 -f :/ 
9 y -®au f @^ti-rtt^2000ia<7)an--^ov>T=' 

n — "OlHSc«±^:mRNA^?>* U ^'dT7°7^-^ 
fflv^ftSl/:cDNA7^r7 , J-^'b 2 0 4l, L 
»mRNA*^**U ^-ifflv^ftSUcDN 
A7^f7 7 l J 3 3ffl-C*o^ 0 

[0 0 3 8] 3) ZKhmi\^tz^v~-£ } 0 7^v K 
-f?** K*«l(rapid plasmid isolation) ft-CT^* 
^ H*W»L. PstlfHfta. 1-2 %7^n-xm* 
^UJ:«9«»)mS*t-&WfM-OftS«:ltoeL. 300 - 1 
200bpsOBrfr*fco*n">£jg$RLfc 0 cDNA^ 
7*7 y -(Dfrb 301, cDNA^'f^'J-®^^ 1 

[0 0 3 9] 4) Pstl -effl^fflS^Bffr^^^ 

:/y 4f-v a >^R^o/: 0 yn-ytLT 
Philip Leder1»±J: 94ttt$*Lfc^** emb Rl Ck+Jk 

(Charon 4A u- — > £-y?Y? 

>^l/-y3W:^ Rl 7s<)i<Lfzi><D*m^fco % 

taif*** :/y ^*->3 >*ffiv^ ?s</n 

/W/y ^^Xi-^»^n">31@«r#^o 
[0 0 4 0] 5) »^ti7t:^^n->Uov^T^:X^- 

tJtK-r^wttiioTCDJ: «9#^>tt^^n"> EL-39 
^ IgG Lil cDNA <> <*> |S|5fe£ tifco © 

[0041] 2-3-2 Hift cDNA * n - > t 

l ) L«o»#fcW*U3nji-/N>f ry ^-f-tf-v 

OffctMi. H II mRNA 5//g,t'J ^dT^^-^ffl 
v>T, cDNAft»i5J:tfLffli^i$it*^ , o-'/Of^«i:W 
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^co^ffitci:^. Rl ^^Sttfc sscDNA £H§?L 

[0 0 4 2] 2) d07 r n"-/£ffi^T, ®£J:W3W 
cDNA -^tl^tL^)2000l@Oan--Uov> 
T 3 n - -;>>f 7'J ^ -tf- v a > iff 4 v\ rrn~- 
*»RLfco 3!«Lfc=»n--olB»(i^mRNA*^ 
*y ^dT^^-ifflv^Kl^cDNA^^ 
7y-**<b6 9«U HfllmRNAfr^Sty^-i 
flBv*TfBHLfc c DNA7>f 7 9 y -frb 2 8i@Tafeo 

[0 0 4 3] 3) Z\tlhM%lLfz^u~-£*)7V? K 
7^ KJ|U14fcUJ:'):/9*3 K*H«Lfc1*. Pstl 
TiPHfcL, 1.2 %7#n-***ac«^«9W3*L&IBf 
M-Oft?«r«k5eL> 300 - 1 200bps <D »f M* «r n- 
>*«4RLfco cDNA7^77'J-0J:^28I, ® 
J: 1 7ffl<0^n->*aiRL7to 

[0 0 4 4] 4) *i:Pstl T«Ga*ft*WfrO-*Mf 

20 **A¥tti*&a*ofcOT. fri^O cDNA ft£)£<7)BH*ffl L 
^ffi^y 5' -AGGGTCACCATGGAC (HI^SI 

«O5'ai#ific0BB9iJ) OS'ySK Rl ^^LfcttOty 
n-^t LTfflv>7t 0 <D <t *) SIR L fc281H O "9 -900b 
psJ^±<0^£^o*u->Uov>T, <3> J: 9 »4R L 
k<miov*Tti16^ n->i:ov^tff 7*y 

[0 0 4 5] 5) LfrLQ)£ I) # -900bps J^±<^ 

-lOOObsp C0f±fi) tT cDNA 0*Jjfc*«fTftfc*tTV^4 
v^olB614t*)9, -to-) *><D2 ^n->^ov^rii^:^ 

[0 0 4 6] ^n->EH-l6 Ii04 i 
HII03' **^5e#««O-80% * n - K LTV** fci" 
5' ffiSOal^ffli^S: ^ - K-T* cDNA £*#o?n- 
40 >(i#ibtt^^o^OT% StbUHfl cDNA ^n-><0 

[0047] 2-3-3 H$I cDNA *n->0?HJMR 

1 ) ®^mRNA :^y n'dT^^fv-J: Of&SLfc cDN 
A 9^y9y-*^-10000 i^nn--i:ov^ffR 
3D^wW 7*'J v a V^lfio^o pT^iB^ 

Srn-Ki"* cDNA *«po* n- > BWT. 5feS 
fflv*^:^^:^ y 3**7 — 5' -AGGGTCACCATGGAG {fcftW&V) 
5»SiftifiOBe?!l) *:fn-rfcLTJHv>Tff4ofctt 

50 5i@o?^ <Mry ^4 x-rannji-fcawL 



-7- 



(8) 



^B3¥ 6 -3 1 9 3 9 6 



13 



14 



tz 0 

[0 0 4 8] 2) Ztib^u--*. <0 7 V? Y-fy* < 
KflSCiot^X^ K£f#, BamHI, Pstl fcitf 

^J^aj^tL^BrM-OS^^^je-t-^ t i: fete, BamHI, P 



[0 0 4 9] TI£*3Uft)JPI^T^t)aJ?tt^ifM-<7) 

[0 0 5 0] 
[«3] 









to n v 








11 11 — 1 


_ o 
— c. 


_ o 
o 


— A 


— ^ 


d a mill 


QQfYthnc 
ggUUPPS 


i¥±\J\J 


U3UU 


4900 






lOoVJ 


■\A(\f\ 
14UU 


100U 


i *nn 


1DOU 




43 OU 


4O0U 


4oOU 








450 




450 


800 


450 




380 




380 


300 


380 


AccI 


3500 




3500 


3600 


3500 




1800 




1800 


2000 


1800 




1700 




1700 


1800 


1700 




890 




890 


1700 


890 










500 




Hindi 


4360 




4360 


3400 


4360 




1250 




1250 


1250 


1250 










1000 




Smal 


5200 




5200 


5200 


5200 



[0 0 5 1] S3 <fc I) ^n->HII-1, -3, -Stile] Ct* 
£*K ^u-~>^£*t*: cDNA (i^^itO^ti^J: 

^7^^K pBR322 KftXZttfz cDNA Ofr^lft^ 50 

flh (115) 0 pHII3*»> #««IR»*-rf«ft*lTi 
^ *<DtyWi/*9-> (0 3) ££j&fS«O*><0£jt$K 
Lfco P H ll 3Jipr*«*o«iar^i«k5S1!r« 

[0 0 5 2] £JLtO*S*. ^C0 3 ^n-V^HJgStt, 
^-tc IgG cDNA <7)^«it*^ n - >jt2 *ltz 0 
• LSI cDNA *n-> : :EL39 <J 4: * °- > 

■ HSR cDNA ?n-> : : EH16 56Ht«*^>3 f 1H80% £ 

HI 1-3 ^«i*05 f 11850% n- 

pBR322(C^n-->^$tt7t cDNA 77 A < KSr-ttt-F 
tl pEL39, pEH16,pHII3 hK&t"o 

[0 0 5 3] 2-4 Srt TMV-^^^ I g G • c DNAO 
fHRBXttGa** * tffflSE^J 

1) DNA tt»EyiJ*5&Ofc*^WR»*»iaof^*o 

IgG 05&»»«I4 Balb/C -7**<*>H — * IgG (P- 50 



T% JS*««W5*t*:*- P EH16. i3j:l>pEL39, p 
HI 13 05&#a*Uov^T«i«IR**^J:&*fbi:*lK 
E*OE?!lUJ:or«IR**»HSrft«:Lfco 
lCOV>Tli> K pEL39, pHM3£^<0££. * 

av^li-/^** KJ: ij«JDtHLfc cDNA Sr. £>£v^ti c 
DNA 0-«0»fM-*:#ao«llR»*-e«JIBfL. 7#n- 

K-OS^iftSeU cDNA±U#^Tia«|JB#«:}i5feLT 
*B*fMtLfc (0 3) o 

[0 0 5 4] 2) a*E?iJ0^5E 
»JR»*:telSS:##K. aS^a5ii^5'«0'; 
Rl?^/H,fc DNABrfi-tWRU t**A-3FA^<- h 

HS1 cDNA 0*aa£E?!|*^Lfco 

[0 0 5 5] 11-3 ttftf*** sfe^iitfTtAOIg 

G-cDNAOfi®£ 

fc»*&trfc»0 cDNA Oj&fc-r^&ft LT> 

1) K> ATG05'±«^ffi!f?SP^H^V^-r ATG <£ 
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15 



16 



0 JlSTlI 0- 30bps <D m UTi ^ tr *: * co©JPlB£3f 

fc«R»*T, MLfccDNAi'-oOllfJtkLTa 
i:**ffi** J: 

[IgG rtU-^-E?a*«For«S**L**», 

frmoftUK^^ >*-wtL«U3j:ittHi cdna 

L^fc cDNA fBSS^Kffl^*^** 
- * K ? u - - > ^«ffiJ3in^«J»f«fl[ * co 
<hLTBgl 1 1 ?r^A./co 5^ -ti13lBOi|HJR»3Rfflfi: 
I*)** MCS (^^n-->^gB1£) P UC18 

LTPRSttfc IgG cDNA £&^&A,Tit^2 tt*^ 
cDNA «9 9-*-k<0£ n UB&E-f-^o 
pUCLM -LSJu ft»L«*3-K"T* cDNA Sr pUC18K 

pUCLL -L«. y-^-E?!)**tfL«t3- K"T4 c 
DNA * pUC18lCffl^&/u*ffccOo 

pUCHM -H«L ft»H«IS:3-Kta cDNA * pUC18K 

t>*>o 

pUCHL -Hit. U-^-EyiJ**trH«S:3- K-t* c 
DNA * pUC18K&*&^i<><9o 

[0 0 5 6] 3-1 <^ pUC18cO&^ 
SUSSttfc cDNA trfS.fr&trtztiXD'*? 9 — k It pUC 
18 (Pharmacia PUfc 0 l&JR) £3fA,*:* ? , pUC18 O MCS 

8*«ifU>*-4: LXMAstz Bgl II co$JISr* 
PDCLPR70 EcoRI-PstI 
PEL39 — Pstl-Bgl II 
i 



*ffi&rt*fcn«>-C, 4T pUC18C0 MCSU Bgl II 
£ Bgl 



II 



i:ll»x./:t<7) [ P U 
* Bgl ll i:t^x.^fco [pU 



®pUC18 MSC <F> Sac I 
C18BgSac] 

©pUC18 MSC CO Smal 
C18BgSma] 

tt±OIl*<^**-*iH»Lfco Sfcfc pUC18t MCS 
(Ci5lt*»JR**OEy!l* f i!ft^fto-Cv^ pUC9 (Phar 
macia PLJ^rtTBR) (:o^T^I(:ffio/: 0 
(3>pUC9 MCS<0 Bam HI £ Bgl II lCfi §&x.fc *> O [pU 
C9BgBam ] 

Ell 1 lC&^**-tf>MCS »#oE?"JfciWR»*«fl:£ 
jjrTo ^tLibOE^Jii> f£i£Ofll£SL*: cDNA s<?9- 

[0 0 5 7] 3-2 cDNA^?-co«|£ 
3-2-1 pUCLM (L§lJ&?& cDNA ) 

1) Lift cDNA 5'1ffl<0U-^-E^J«:^>}*oT matur 
e sequenced 5' »UH*&3 K> ATG £ ftSni" &£z#> 

CATGO^^ftJREyy 5' * I5bs Sr»o-frjS*U=r 
v-19bs CATG -GATATTGTGATGACT (TSoEJW^^ffi 
?ij<0 5* jfi) tfflv^T, (primer r 

epaiOftT 5' » ATC*HRU PstlTHffc^-t «9 70bps 

CO 70bps»rJt£> i"f pUC18BgSac CO Smal-Pst mtiLlz 
>7U-~>7L,tz (pUCLPR70) o 

[0 0 5 8] 2) LSI cDNA 3' flk Jfcjha K> TAG CO T 
S£ 6bps \Z AvalUfcffi***^ ii"CffliLt, DNA # 
»j ^ 7 — *tf 1 7-v77^ > h (Klenow type) (£1 
f*. klenow <bB&^) U Bgl IPJ>*-£ 

ftiPLfco *<af*L Bgl ll-Pst |-C«JWfL 600bps coffif 
tf-fc LTLil cDNA co 3' ffl«r»fc 0 

[0 0 5 9] 3) pUCLPR70<fc *) Eco Rl-Pst I fflitX* 9 
0bpsSff>t^#^ cDNA CO 5' fflliiLfco Ztlt, 

2) -C#fc 600bps 3»«»fM-*n^U pUC18BgSma CO E 
coRI-Bglll UiiLlZ?v-->yLtzo 

90bps »r>t cDNA 5 1 fij 
600bps®rfr cDNA 3* fij 



JO 



pUC18BgSma ^2 U—~> tf$itiLtp<DEco RI-Bgl II 
[pUCLM ] 



[0 0 6 0] Wfc*tfc*n-> pUCLMtCOV^-C, 
&C0ftlJ|SB»SlSBfe (EcoRI, Pst I, Bgl II) *5 J: 

o^, «fL<m^^ nco lana (5'^coatg com) > w 

Ava II »tt(i**t-P*tOlWR»*0?H<fc^J: 

^UJ: I9ffi^ cDNA CO 5* ^^1^3' JB*I^5fe«±«r < . 
««0*ft*»Je.-f*tt11^ Bgl II »fl[4:»oit^ 

[0 061] 3-2-2 pUCLL (L«U -^-cDNA) 
1) U-^-*E?«cO|aS&3 K> ATGcO±itft 30bpsJ£ll*l^ 



50 



aiftlRffSffi^i^itJ: 0, ATG otCHi:* 
^ Ban l»fl[S:«v\ |»3K> ATG* Nco I 1 j > ^? — 

5' »*W»Lfc (1112) o -CO^F, BB$&3K> ATG 
cO^COdfiS^ A — G£{tfc>*)> t^oTT^/Kt Arg 
^?>Gly ^ATG^AGG (Arg) — ATG = GGG (Gly)h^bi" 

^ o 

[0 0 6 2] 2) dco<t9 ^LT^fc Ncol-Aval 380bp 
s aff>t*^ 3-2-ltiSU pUCLMcO Ncol-Avalgt 
mzmX-fZZ tKX *) 'J-^-EW cDNA Sr^n-^ 
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(10) 

17 

>7LtZo [pUCLL ] 

{^oT. pUCLL \Z£H& cDNA <D 5' ±3ti3 J: V 3' i£ 
22<7)K£|J12 pUCLMt^r<raCH^^ti'f"e*^o cDNA 

fco PUCLL **tr*»»til*tt«»£frl*l 

Jta«W*»r^»K**LTii»), *«>£ft#*liFER 
M BP-4 2 6 5-C&&o 
[00631 3-2-2 pUCHM (Httftft cDNA ) 

1) 3» SHOWS : pEH16 CJ:^ »Jt3 K> TGACOTSK 
25bps<7>»f^** Aval I IB U «TiEO«(l Bgl 
II U L, Smal-Bgl II VffiltLX 490bps 
coBfttt^LT 3' y$mfr*&r, Zili P UC9BgBamC0 B 
gl ll-SmalSISe^^n-->^t^o [pUCH6 ] 

[0 0 6 4] 2 ) Hit. cDNA ^IS : pH 1 1 3 X 
*K cDNA 5' PBR322 ±C0Mstl ffiffii: cD 

NA CO Smal ffiffiWO Mst l-Smal BrM" 1 000bps Sr «J *) ffi 
U 1) Xfttz pUCH6C0 Smal 8fiC|AU:o [pUCH 
10] 

5 K pUCHIO li 5' SgK pBR322 OK?) 
<0— 3'^(i^ihn K>0 25bpsTSEU Bgl I 
I gPte^^FO^rSO cDNA £ ^ n - WLLT v>& 0 
[0 0 6 5] 3) pUC18 ^fl^n-->y : 
3 K> ATG£^tf pHII 3 0 HinflftfJt 330bps * pUC 
18BgSma <D Hinc I IfllffitC * n > ^ L£o [pUCHI 
2] 

:o pl)CH12 <F> Tthl Ill-Hind Ml WSL\^ 

2) "C#fc pUCHIO CO Tthl Ill-Hind III OBfM* 1230b 
ps«r*ALfcp [pUCH16] 

pUCH16li cDNA 0*fl|R»»4:Bfev^fc3- K»J*0£ft 
BBSfe^K^ATG <Q±tiLtS£V»±x K> TGAcO 
Tittc Bgl II «Ml*i#oA«, ATG t Bgl 1 1 2: OEM! 
rt ? 30bps* *K ttz^tt-t cDNA CO 5' HSficfflMfr 

[0 0 6 6] 4) 5'1$<omm : cDNA 5' ffloy-^-E 
?!l£JRi9**K *»E?90 5' Jtunttn K> ATG S: ft 

bs CAT G-CAGGTTCAGCTCCAG (T«<0«|5#rt f Hg[ cDNA ft 

&E?y<o 5' zm^x, 

ot5' S ATGSrWRU Tthlll I -Ci2JSfr& - t K J: 
or, 1 30bps o Br It 5' ffcJMMfr*»fco -tt 
^ > 3) ■ciffe pUCHI 6 OXbal (k I enow X^xW^it 
LT&£) -Tthini»ffit-*ALT, *»EWt3-K 
i-&H« cDNA tUfco [pUCHM ] 

[0067] 3-2-4 pUCHL (HiJiy - cDNA 

) 

1 ) 5' S^IS : pHI 13 I *) , pBR322JiCO Mst I SMi& 
itf cDNA _tco Smal «ffi-?SJ ») tti Lfc Mst l-SmalSffr 
1 000bps £ pUC18BgSac <D Smal SM±^n-->^ 
U cDNAO 5' ffi£#£o [pUCHII] 
pUCHIKO Bglll-Tthllllttte'X pHM3 cDNACO 5' SBffr 



ffl¥6-3 19 3 9 6 

i50^$fe3 K> ATGt^fr Hinf I 330bps BfM"U Bgl I 
I y >*-*#iJDLfc<>0*, Bgl H-Th111IT^bL 
190bps Bfr>t*3IALT, 5'#HIR»#*ifcv> 
fc> KJ&n K>0±il 10bps U Bgl I! Wffifc^o. pU 
CH13*Wfc 0 cDNA S'ffiieSfcjSlt Hinf ISC 

tt**H^i-*o ) [pUCH13] 
[0 0 6 8] 2 ) £S cDNA OlS : pUCHM <D 2 ) Ti# 
fc pUCHIO if), 3'ffi Ncol-Hind 1 1 1940 bpsio X V s 3' 

10 K>OT«U Bgl II »f£*^o, cDNA £^n- 
WfcLfc pUCHL4r»fc 0 pUCHL *^ts±mm*T. 

OSf£#-^liFE RM BP-4 2 6 6t*^> 0 

[0 0 6 9] 3-3 *»^**-OttaSE^5MR 
»HL^4ttC0^^^- pUCUA, pUCLL, pUCHM, pUCHL 
K^lt* pUC18£ cDNA O Bgl II WtiLi&tx 5' J3 <t 

o#ft*itBLfc (mi 3) o --u, mn^?*-^ 

20 ®.fr&txM<o$kft*mtz\^tz cDNA OBBt^TLfco 
[0 0 7 0] TMV fit^afET- 

y^^^ K P UC18^^u-^>^$*Lfc4tt (ll: L 

m> y-^-E?«*»), lm: l«, y-^-EyiJiL, 
hl: h«, y-y-EW*0, hm: h», y-^-E?!) 
*U oStfltaf^T-SrtORW* Bgl II *c J: 1} S: fi 1 

[0 0 7 1] ffi^l&JJ.ffl^^ * ^ lWtilft&&¥-*> 

»>^;i/^co35S -/n^-^-, ^;v-^^n-^>^-f 
T-DNA OfiSOsK-y-Wti^Mt'J-M^ 
^^-"C*4o JtifiLfc4lB (LL, LM, HL, HM) Oitg 
^i^ttl^tl pGA643 CO Bgl II b^ffi<^^/iS> 
k (H14) , ftaLfcHWtfe^**^* PGA643 t 

LaaeT-t^-r* pga643 ^fflv^r, L«a^fcH 
iiate^^ra^o^^^-^sA-r^^a^to^o h 

aate^^^-SrWlH** EooRI*ilf Asu II X® 
WfL, 35S rn^-^-ii5«tO f Hiiate^ 5 Jr^tj' DNABtff 
40 )t Asu 1 1 h DNA#y ^ l^- 

vy-BfM-^J: Lfclft. EcoRI U>* 

-SrftlRLLaiafS^^^-O EcoRI^^ b^a^ii 
(HI 5) o JEl±^)J:dK|||»Lr»fe*ifcH«. 

l no wae^jft'ais ^ *Lfc^ ^ * - * ^ i o r 

ynyt^f 'J • >M 7rvx>^Ol^l LBA4404 
(^y^v>o, Nature 303:179-180, 1983) i:fAL 
tz 0 

[0072] ma##i* t rmVtifo 

fcfrmtt*mx-fz>*'<^shmt lt> tmv mm&s* 

50 SBY4. *5i0f, atk«fflJSt(Ltt**-r4F104 «rfflv^ 
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j: mxm&%&. 1- y u * * l fcuu a:a& 6 

«5MJ A • 7^7TVi>X LBA4404 ftlO 8 1@<7)»aS&t 

fc Linsmaier and Skoog<a&1Sffl» t 30 g/l Ova« 

i9*4*fW*+^48WW*#*«*tfofco 

ft* *M*tiM* , t?i!ls»Lj|B»**v»*i:Lfc», Lins 

maier and Skoog <f > K-MMI 0.3 mg/ 

I N ( y , y - y^WJ^T^/) >10mg/ 70 

U *tv>fy> 200mg/U -t7*^'/A 250mg/l33 

Xi^^-i v>lttt*:^'f^* 3 S: Linsmaier and Sko 
ogOft^ffiSg, 30g/l v a«i3 J: tf-fc *7 * 9 * v^25 
Omg/I iztXfmH 0.9%**trl6*JS»Hll*Lfco * 
*ttl*flft, ftaLfcttWffSrBBamiSLSrt-caJ&L 

[0 0 7 3] / —»f >5M>T J: h TMVtfL^ilf^O mRN 
A tE^OHHB 

SteT- 1-4kb, LM«e?-0.7Kb Ztl^tli *7 > 7^ 

i-^TOj^R(e»ffi-J3V^r 1.0kbO mRNA Ots¥ 

& mRNA 0**?i:-aUo h n — ;v h L T 

ffl^fc^/«3!:li:^tti mRNA o^t*E#>*>*Lfc** 

TOJ^R(E«#^i3V^T 1.7kb<7> mRNA (DfcW&Wtbb 
*U ^iBStt^HfllitfS^^te^ mRNA 

mRNA (Dm^teBftbtlftfrvtio 

ftC^V^T, Miiate^-O mRNA tLTV^ CI i: 

[0 0 7 4] ^x^^y»ffi:J:4H«l, L«*w<* 

V >#*rUi3V*T mRNA Ote^#*flMRS tL^IH^lC 40 

l)^?>>>^«£}ftmU 4MIf, 196SD5, isitf 
2mM DTT^ffi*^«»«rff=fcV^14$^:^m, SDS-PAGE 

^yn:io/: 0 y-^-EfllfcfcOBKIEifc 50 



1*H¥6 - 3 1 9 3 9 6 

20 

OXIfc-Cli U - ^ - EM t # tr ff£S&&# * «« L o 
[0 0 7 5] Protein A Ct4 TllVffi#<&fl!»U J: tT"* 

Protein A liftS^n^U >G (IgG ) OHfJL Fc SB 

flJfflSttrv^o dO^S^^ttSrfJffltT Protein A 
U£&?>^«OffiS£^H§I> La*****!*-? 

?Wn°*«£ Protein AK J: «9tt»Ufctw, Ccoffl^L 
If, ^x^^>Miff*o^ K**«tai 

COS*. J^|tlE*#^ftS*tfcWa**t(t#^f-i: u 

0,8%. IftvMlttfJi 0.2%***trt# 
[0 0 7 6] EL ISA ttKJ:***#-C**S*Lfc TMVgt 

tt ^> S ffiiufr ft^#f (SABA) SiSfflL^tW* 
ho TMV*4VMi TMVCOn- hynfO^V'f ^oy 
l^- MC(U»3*3% BSA^"* PBST ^7^7^® 

% BSA^* PBST -Cmmk, TW)7 * *7 T ^ — if 
«Hfcv>^igGi:KJ6**, *R4rtnx.«fei5J:W f iRjt 

$>bti%^Zt\,z%:2>o TMV 

h^«te^esiHtgBY4^, F104 ftnmmmwL* 

JOitfco ±fr20^(iv^rttt>fifaSrt-Cffo7to 
4 Hfc^Tf&fe^AfetLft^ofcifcji^^ 
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frX'±fc2tltzfcm t fcWL£&&1-*>Zt1>Wbfr£% * [0 0 7 7] 

mfttvmtntii&im (by4&> 



+ + + : ++ : + : ftvv - : *3k » » [o o 7 8] 

ffC^tiaSt©^^ (F10 4S) 



22 









mm 


TBL110 


+ + 


+ 4- 


1.5 


TBL120 


+ + 


+ + 


1.5 


TBL140 


+ + 


_i i 

+ -t- 


1. 6 


TBL150 


+ + + 


+ + + 


2.5 


TBL160 


+ + 


+ + 


1.6 


TBL170 


+ + + 


+ H- + 


2.2 


TBL180 


+ 


+ 


0.7 


TBL190 


+ + + 


+ + + 


2.1 


TBL200 


+ 


+ 


0.6 


BY4 






0. 02 





(arnica) 




mm 


TFL110 


+ 


+ 


0.7 


TFL120 


++ 


+ + 


1.6 


TFL130 


+ 


+ 


0.4 


TFL140 


++ 


+ + 


1.6 


TFL150 


+++ 


+++ 


2.2 


TPL160 


+++ 


+ + + 


2.4 


TFL170 


++ 




1.8 


TFL180 


++ 


+ + 


1.5 


TFL190 


+++ 


+++ 


2.6 


TPL200 


+++ 


+++ 


2.3 


F104 









+ + + :iftv\ + + : + - : * 

* : sunlit tiOD4 05 ofC^Uv^o 

[0 0 7 9] 

mw<nn%:\ ^f&WK.fc'K *JB«lo*5v^ ^-ov 



Efll*-* : i 
syijofts : 9 6 1 

htfnv- : mm 

BE?iJoaa *• cDNA to mRNA 



50 
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23 24 

ACTACTCAA6 ACTTTTTGTA TCAAGTTCTC AGA ATG AGG TGC CTA GCT GAG TTC 54 

Met Arg Cys Leu Ala Glu Phe 
-20 -15 
CTG GGG CTG CTT GTG CTC TGG ATC CTT GGA GCC ATT GGG GAT ATT GTG 102 
Leu Gly Leu Leu Val Leu Trp lie Leu Gly Ala lie Gly Asp lie Val 

-10 -5 -1 1 

ATG ACT CAG GCT GCA CCC TCT ATA CCT GTC ACT CTT GGA GAG TCA GTA 150 
Met Thr Gin Ala Ala Pro Ser lie Pro Val Thr Leu Gly Glu Ser Val 

5 10 15 

TCC ATC TCC TGC AGG TCT AGT AAG AGT CTC CTG CAT AGT AAT GGC AAC 198 
Ser I le Ser Cys Arg Ser Ser Lys Ser Leu Leu His Ser Asn Gly Asn 
20 25 30 35 

GCT TTC TTG TAT TGG TTC CTA CAG AGG CTA GGC CAG TCT CCT CAG CTC 246 
Ala Phe Leu Tyr Trp Phe Leu Gin Arg Leu Gly Gin Ser Pro Gin Leu 

40 45 50 

CTG ATA TAT CGG ATA TCC AAC CCT GCC TCA GGT AGT CCA GAC AGG TTC 294 
Leu I le Tyr Arg I le Ser Asn Pro Ala Ser Gly Ser Pro Asp Arg Phe 

55 60 65 

AGT GGC AGT GGG TCA GGA ACT GCT TTC ACA CTG AGA ATC AGT AGA GTG 342 
Ser Gly Ser Gly Ser Gly Thr Ala Phe Thr Leu Arg I le Ser Arg Val 

70 75 80 

GAG GCT GAG GAT GTG GGT GTT TAT TAC TGT ATG CAA CAT CTA GAA TAT 390 
Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gin His Leu Glu Tyr 

85 90 95 

CCT TTC ACG TTC GAC TCG GGG ACA AAG TTG GAA ATA AAA CGG GCT GAT 438 
Pro Phe Thr Phe Asp Ser Gly Thr Lys Leu Glu I le Lys Arg Ala Asp 
100 105 110 115 

GCT GCA CCA ACT GTA TCC ATC TTC CCA CCA TCC AGT GAG CAG TTA ACA 486 
Ala Ala Pro Thr Val Ser I le Phe Pro Pro Ser Ser Glu Gin Leu Thr 

120 125 130 

TCT GGA GGT GCC TCA GTC GTG TGC TTC TTG AAC AAC TTC TAC CCC AAA 534 
Ser Gly Gly Ala Ser Val Val Cys Phe Leu Asn Asn Phe Tyr Pro Lys 

135 140 145 

GAC ATC AAT GTC AAG TGG AAG ATT GAT GGC AGT GAA CGA CAA AAT GGC 582 
Asp lie Asn Val Lys Trp Lys lie Asp Gly Ser Glu Arg Gin Asn Gly 

150 155 160 

GTC CTG AAC AGT TGG ACT GAT CAG GAC AGC AAA GAC AGC ACC TAC AGC 630 
Val Leu Asn Ser Trp Thr Asp Gin Asp Ser Lys Asp Ser Thr Tyr Ser 

165 170 175 

ATG AGC AGC ACC CTC ACG TTG ACC AAG GAC GAG TAT GAA CGA CAT AAC 678 
Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg His Asn 
180 185 190 195 

AGC TAT ACC TGT GAG GCC ACT CAC AAG ACA TCA ACT TCA CCC ATT GTC 726 
Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser Pro lie Val 

200 205 210 

AAG AGC TTC AAC AGG AAT GAG TGT TAGAGACAAA GGTCCTGAGA CGCCACCACC 780 
Lys Ser Phe Asn Arg Asn Glu Cys 
215 

AGCTCCCCAG CTCCATCCTA TCTTCCCTTC TAAGGTCTTG GAGGCTTCCC CACAAGCGAC 840 
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25 26 
CTACCACTGT TGCGGTGCTC CAAACCTCCT CCCCACCTCC TTCTCCTCCT CCTCCCTTTC 900 
CTTGGCTTTT ATCATGCTAA TATTTGCAGA AAATATTCAA TAAAGTGAGT CTTTGCACTT 960 
G 961 
: 2 h #n : 

g^ijcoft? : 1 5 5 3 K£y<0«t : cDNA to mRNA 

mi 

GGACCGCATA TGATCAGTAA CCTCTTCACA GTCACTGAAA ACACTGACTC TAATC ATG 58 

Met 

GAA TGT AAC TGG ATA CTT CCT TTT ATT CTG TCA GTA ACT TCA GGT GTC 106 
Glu Cys Asn Trp I le Leu Pro Phe I le Leu Ser Val Thr Ser Gly Val 

-15 -10 -5 

TAC TCA CAG GTT CAG CTC CAG CAG TCT GGG GCT GAG CTG GCA AGA CCT 154 
Tyr Ser Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Ala Arg Pro 

-11 5 10 

GGG GCT TCA GTG AAG TTG TCC TGC AAG GCT TCT GGC TAC ACC TTT ACT 202 
Gly Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr 
15 20 25 30 

AGC TAC TGG ATG CAG TGG GTA AAA CAG AGG CCT GGA CAG GGT CTG GAA 250 
Ser Tyr Trp Met Gin Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu 

35 40 45 

TGG ATT GGG GCT ATT TAT CCT GGA AAT GGT GAT ACT AGG TAC ACT CAG 298 
Trp lie Gly Ala lie Tyr Pro Gly Asn Gly Asp Thr Arg Tyr Thr Gin 

50 55 60 

AAG TTC AAG GGC AAG GCC ACA TTG ACT GCA GAT AAA TCC TCC AGC ACA 346 
Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr 

65 70 75 

GCC TAC ATG CAA CTC AGC GCC TTG GCA TCT GAG GAC TCT GCG GTC TAT 394 
Ala Tyr Met Gin Leu Ser Ala Leu Ala Ser Glu Asp Ser Ala Val Tyr 

80 85 90 

TAC TGT GCA AGA GAG GGG GGT TAC TCC TGG TCC GAC TAT GCT ATG GAC 442 
Tyr Cys Ala Arg Glu Gly Gly Tyr Ser Trp Ser Asp Tyr Ala Met Asp 
95 100 105 110 

TAC TGG GGT CAA GGA ACC TCA GTC ACC GTC TCC TCA GCC AAA ACG ACA 490 
Tyr Trp Gly Gin Gly Thr Ser Val Thr Val Ser Ser Ala Lys Thr Thr 

115 120 125 

CCC CCA TCT GTC TAT CCA CTG GCC CCT GGA TCT GCT GCC CAA ACT AAC 538 
Pro Pro Ser Val Tyr Pro Leu Ala Pro Gly Ser Ala Ala Gin Thr Asn 

130 135 140 

TCC ATG GTG ACC CTG GGA TGC CTG GTC AAG GGC TAT TTC CCT GAG CCA 586 
Ser Met Val Thr Leu Gly Cys Leu Val Lys Gly Tyr Phe Pro Glu Pro 

145 150 155 

GTG ACA GTG ACC TGG AAC TCT GGA TCC CTG TCC AGC GGT GTG CAC ACC 634 
Val Thr Val Thr Trp Asn Ser Gly Ser Leu Ser Ser Gly Val His Thr 

160 165 170 

TTC CCA GCT GTC CTG CAG TCT GAC CTC TAC ACT CTG AGC AGC TCA GTG 682 
Phe Pro Ala Val Leu Gin Ser Asp Leu Tyr Thr Leu Ser Ser Ser Val 
175 180 185 190 

ACT GTC CCC TCC AGC CCT CGG CCC AGC GAG ACC GTC ACC TGC AAC GTT 730 
Thr Val Pro Ser Ser Pro Arg Pro Ser Glu Thr Val Thr Cys Asn Val 
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27 28 
195 200 205 

GCC CAC CCG GCC AGC AGC ACC AAG GTG GAC AAG AAA ATT GTG CCC AGG 778 
Ala His Pro Ala Ser Ser Thr Lys Val Asp Lys Lys lie Val Pro Arg 

210 215 220 

GAT TGT GGT TGT AAG CCT TGC ATA TGT ACA GTC CCA GAA GTA TCA TCT 826 
Asp Cys Gly Cys Lys Pro Cys lie Cys Thr Val Pro Glu Val Ser Ser 

225 230 235 

GTC TTC ATC TTC CCC CCA AAG CCC AAG GAT GTG CTC ACC ATT ACT CTG 874 
Val Phe lie Phe Pro Pro Lys Pro Lys Asp Val Leu Thr lie Thr Leu 

240 245 250 

ACT CCT AAG GTC ACG TGT GTT GTG GTA GAC ATC AGC AAG GAT GAT CCC 922 
Thr Pro Lys Val Thr Cys Val Val Val Asp Me Ser Lys Asp Asp Pro 
255 260 265 270 

GAG GTC CAG TTC AGC TGG TTT GTA GAT GAT GTG GAG GTG CAC ACA GCT 970 
Glu Val Gin Phe Ser Trp Phe Val Asp Asp Val Glu Val His Thr Ala 

275 280 285 

CAG ACG CAA CCC CGG GAG GAG CAG TTC AAC AGC ACT TTC CGC TCA GTC 1018 
Gin Thr Gin Pro Arg Glu Glu Gin Phe Asn Ser Thr Phe Arg Ser Val 

290 295 300 

AGT GAA CTT CCC ATC ATG CAC CAG GAC TGG CTC AAT GGC AAG GAG TTC 1066 
Ser Glu Leu Pro He Met His Gin Asp Trp Leu Asn Gly Lys Glu Phe 

305 310 315 

AAA TGC AGG GTC AAC AGT GCA GCT TTC CCT GCC CCC ATC GAG AAA ACC 1114 
Lys Cys Arg Val Asn Ser Ala Ala Phe Pro Ala Pro I le Glu Lys Thr 

320 325 330 

ATC TCC AAA ACC AAA GGC AGA CCG AAG GCT CCA CAG GTG TAC ACC ATT 1162 
I le Ser Lys Thr Lys Gly Arg Pro Lys Ala Pro Gin Val Tyr Thr I le 
335 340 345 350 

CCA CCT CCC AAG GAG CAG ATG GCC AAG GAT AAA GTC AGT CTG ACC TGC 1210 
Pro Pro Pro Lys Glu Gin Met Ala Lys Asp Lys Val Ser Leu Thr Cys 

355 360 365 

ATG ATA ACA GAC TTC TTC CCT GAA GAC ATT ACT GTG GAG TGG CAG TGG 1258 
Met lie Thr Asp Phe Phe Pro Glu Asp Me Thr Val Glu Trp Gin Trp 

370 375 380 

AAT GGG CAG CCA GCG GAG AAC TAC AAG AAC ACT CAG CCC ATC ATG AAC 1306 
Asn Gly Gin Pro Ala Glu Asn Tyr Lys Asn Thr Gin Pro Me Met Asn 

385 390 395 

ACG AAT GGC TCT TAC TTC GTC TAC AGC AAG CTC AAT GTG CAG AAG AGC 1354 
Thr Asn Gly Ser Tyr Phe Val Tyr Ser Lys Leu Asn Val Gin Lys Ser 

400 405 410 

AAC TGG GAG GCA GGA AAT ACT TTC ACC TGC TCT GTG TTA CAT GAG GGC 1402 
Asn Trp Glu Ala Gly Asn Thr Phe Thr Cys Ser Val Leu His Glu Gly 
415 420 425 430 

CTG CAC AAC CAC CAT ACT GAG AAG AGC CTC TCC CAC TCT CCT GGT AAA 1450 
Leu His Asn His His Thr Glu Lys Ser Leu Ser His Ser Pro Gly Lys 

435 440 445 

TGATCCCAGT GTCCTTGGAG CCCTCTGGTC CTACAGGACT CTGACACCTA CCTCCACCCC 1510 
TCCCTGTATA AATAAAGCAC CCAGCACTGC CTTGGGACCC TGC 1553 

mm*>n*.*vtm] t** 0 

[HI] P-y^y^n-^^fitflcottS^tti^-ria 50 [02] P-7*S ?n-t^ft#OL»i:Hj|0*i 



-15- 



(16) 



#g8¥6- 3 1 9 3 9 6 



29 

[113] *irt:L«[c DNA^n->5I>' 

Hi* c D N A * n - >O*IJ|&BS3!?ifc0T* i> o 
[114] *Jft«"Cft«S*ifcHJicDNAiJ'n->0|U 

[0 5] *i«^ft»?nfcH«cDNA*'n->«)i 
ER#3Hfc0t*ak& o 
[16] feUfcLicDNA OttHEyiJ t * 

[0 7] 0 6K*-re?«o«£*gs-*-Bi"ca&o 

[08] H^-CffbtUfcHSIc DNAOJffl*E?lJfc-€- 



50 



10 



[0 9] H8K^-fE?'J<^Sti' ; £:^1-|ilt*&£o 
[IU1 0] 0 9U*-*-E9U««**^-rH-C*>4. 

[011] ^teWl-CfflV^3t#^^ J--C7*f^D-i 

[012] gltffl-CftK Lfc, L « 'J - ^-K^J^* c 
D N A Of^Si^ffi £ ^t-f 0 T* * h „ 

[013] **«^ffct^fc#a*;l^* 
iM*E?iJ*^1-0-C-a*o 

[014] Lilc DNAXIiHilc DNAtT i 7'7X 
5 K^^?-fii p GA6 4 3 
* ^-oatfe^0T^-i>o 

[015] L*»^RtfH«itls : f*itttLfc'*i'i' 



[0i] 

1. 5 I) » h >■> 
40% &fiH5S£rt» 3 HI 



li 



-20mM Tris-HCl. PH7. 2j&Ha 



S#r(20mM Tris-HCl. PH7. 2) 



DEAE-affi-gel blue(2. 5x30cn0. *StiJ:NaCl 0-lOOmM. 20nM. Tris-HCl. PH7. 2, 800ml. 

mm*)< j 



igG m& 



t 



-40% fiSflUft^Cfcift 



PBSj^JjP 



a« (pbs) 



affi-gelT'or * v A(5ml). : *S8Sig»jl£ 

^ 

IgO 



i 



3« (pbs). mm 



i 



tit 1 ? f i gGfflintt* 7 a 



(<? > IgG) 



Sfc&lJ flHMP-7 Mab) 
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Lift 



[02] 

P-7Mab 

6M **T - >> V -HC1. 0. 5M Tris-HCl (PH8. 1) . DTT 
S-S |JJ®r(50 °C. 3BSRS1) 



fJUi&M (Bio-gel A-5m. 6M*'T- 5? ^ •HClTW'fb) 
6M £"T-y v -HClTf^Hi 



r 



jg#r 3 B (30mM NH 4 HC0 3 pH7. 9) 



[HI 2] 

5 " ~CTCA0AiAIfi-A£2Ifi££— 3 ' 
Ban] 

JBanlfHffc* 9 u V «r RK-esp»*!fl«: 

5' OTGCC— 3 - 
CACGG-- 

I Kcol 0 * *> -CCCATGCG9 H V- '■/ » > 

5' CCCATGCG-QTBCC— 3 - 
GQ8TACCC-CACGG-- 

iNcoI.Aval mil 

6' CATG-GGGTGCC 



CCCACGG 



Aval »tt 



mm, un (4^0 



[13] 
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a) pEH16 



[04] 
P 3608 



-HL 



Hn 

3659 



b) Wt&Ztliz cDNA 



N 



P 3608 



H1I 

3549 















III VH 1 1 CH 


— t 




-\ 




1 



term. PA 



200 400 600 800 1000 1200 1400 bps 



[@5] 



b) HD-1. -3. -5 
Ac 



VH 



P 

3608 
b) HH-4 



P N BHPB1 Ac S pBH322 

| | Ml t H 1 I H 1 h- 

J -1 ' ' P Pv BH 

3608 3737 375 



Pv P — 



875 3737 3608 

-i 1 »■ 



N BHPB1 Ac S He Ac 

\ — ihi 1 11 ch | I I i: 



0 200 400 600 800 1000 1200 1400bps 



[Hill] 

pUC18 ::: 5 ' GAATTCGAGCTCGGTACC CGG GGATCCTCTAGAGTCGACCTGCAGGCATGCAAGCTT G 3' 
EcoRI Sad Kpnl Smal BamHI Xbal Sail PstI Sphl Hind 

P UC18BgSac: : GAATTCCAGAT^ 

EcoRI Bglll Kpnl Smal BamHI Xbal Sail PstI Sphl Hind 

pUC18BgSroa: : GAATTCGAGCTCGGTACCC CAGATCTGGG GGATCCTCTAGAGTCGACCTGCAGGCATGCAAGCTTG 
EcoRI SacI Kpnl Bglll BamHI Xbal Sail PstI Sphl Hind 



PUC9 :::::: : AAGCTT GG CTGCAGGTCGACGGATCCCCGGOA ATTC 
Hind PstI Sail BamHI Snal EcoRI 

pUC9BgBam : : AAGCTT GG CTGCAGGTCGAC GGATC AGATCT GAT CCCCGGGAATTC 
Hind PstI Sail Bglll Smal EcoRI 
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[®6] 

10 20 30 40 50 60 

ACTACTCAAGACTTTTTGTATCAAGTTCTCAGAATGAG6TGCCTAGCTGAGTTCCTGGGG 

MetArgCysLeuAlaGluPheteuGly 



70 80 90 100 110 120 

ctgcttgtgctctggatccttggagccattggg|gatattgtgatgactcaggctgcaccc 

LeuLeuValLeuTrpl ULeuGlyAlalleGlyAspI leValMetThrGlnAlaAlaPro 

>558& 

130 140 150 160 170 180 

TCTATACCTGTCACTCTTGGAGAGTCAGTATCCATCTCCTGCAGGTCTAGTAAGAGTCTC 
SerlleProValThrLeuGlyGluSerValSerlleSerCysArgSerSerLysSerLeu 



190 200 210 220 230 240 

CTGCATAGTAATGGCAACGCTTTCTTGTATTGGTTCCTACAGAGGCTAGGCCAGTCTCCT 
LeuHisSerAsnGlyAsnAlaPheLeuTyrTrpPheLeuGlnArgLeuGlyGlnSerPro 



250 260 270 280 290 300 

CAGCTCCTGATATATCGGATATCCAACCCTGCCTCAGGTAGTCCAGACAGGTTCAGTGGC 
GlnLeuLeuIleTyrArglleSerAsnProAlaSerGlySerProAspArgPheSerGly 



310 320 330 340 350 360 

AGTGGGTCAGGAACTGCTTTCACACTGAGAATCAGTAGAGTGGAGGCTGAGGATGTGGGT 
SerGlySerGlyThrAlaPheThrLeuArglleSerArgValGluAlaGluAspValGly 



370 380 390 400 410 420 

GTTTATTACTGTATGCAACATCTAGAATATCCTTTCACGTTCGACTCGGGGACAAAGTTG 
ValTyxTyrCysMctGlnHiBLeuGluTyrProPhBThrPheABpSerGlyThrLysLeu 



430 440 450 460 470 480 

GAAATAAA/lCGGGCTGATGCTGCACCAACTGTATCCATCTTCCCACCATCCAGTGAGCAG 
Glul ULydArgAlaAspAlaAUProThrValSer 1 lePheProProSerSerGluGln 

490 500 510 520 530 540 

TTAACATCTGGAGGTGCCTCAGTCGTGTGCTTCTTGAACAACTTCTACCGCAAAGACATC 
LeuThrSerGlyGlyAlaSerValYalCysPheLeuAsnAsnPheTyrProLysAspIle 
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[117] 

550 560 570 580 590 600 

AATGTCAAGTGGAAGATTGATGGCAGTGAACGACAAAATGGCGTCCTGAACAGTTGGACT 
AsnValLysTrpLysIleAspGlySerGluArgGlnAsnGlyValLeuAsnSerTrpThr 



610 620 630 640 650 660 

GATCAGGACAGCAAAGACAGCACCTACAGCATGAGCAGCACCCTCACGTTGACCAAGGAC 
AspGlnAspSerLysAspSerThrTyrSerMetSerSerThrLeuThrLeuThrLysAsp 



670 680 690 700 710 720 

GAGTATGAACGACATAACAGCTATACCTGTGAGGCCACTCACAAGACATCAACTTCACCC 
GluTyrGluArgHisAsnSerTyrThrCysGluAlaThrHisLysThrSerThrSerPro 



730 740 750 760 770 780 

ATTGTCAAGAGCTTCAACAGGAATGAGTGTTAGAGACAAAGGTCCTGAGACGCCACCACC 
lleValLysSerPheAsnArgAsnGluCys*** 



790 800 810 820 830 840 

AGCTCCCCAGCTCCATCCTATCTTCCCTTCTAAGGTCTTGGAGGCTTCCCCACAAGCGAC 



850 860 870 880 890 900 

CTACCACTGTTGCGGTGCTCCAAACCTCCTCCCCACCTCCTTCTCCTCCTCCTCCCTTTC 



910 920 930 940 950 960 

CTTGGCTTTTATCATGCTAATATTTGCAGAAAATATTCAATAAAGTGAGTCTTTGCACTT 

G 
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[18] 

10 20 30 40 50 60 

GGACCGCATATGATCAGTAACCTCTTCACAGTCACTGAAAACACTGACTCTAATCATGGA 

MetGlu 



70 80 90 100 110 120 

ATGTAACTGGATACTTCCTTTTATTCTGTCAGTAACTTCAGGTGTCTACTWCAGGTTCA 
CysAsnTrpIleLeuProPhelleLeuSerValThrSerGlyValTyrSerGlnValGln 

— y— BE5'J< > mM 

130 140 150 160 170 180 

GCTCCAGCAGTCTGGGGCTGAGCTGGCAAGACCTGGGGCTTCAGTGAAGTTGTCCTGCAA 
LeuGlnGlnSerGlyAlaGluLeuAlaArgProGlyAlaSerYalLysLeuSerCysLys 



190 200 210 220 230 240 

GGCTTCTGGCTACACCTTTACTAGCTACTGGATGCAGTGGGTAAAACAGAGGCCTGGACA 
AlaSerGlyTyrThrPheThrScrTyrTrpMetGlnTrpValLysGlnArgProGlyGln 



250 260 270 280 290 300 

GGGTCTGGAATGGATTGGGGCTATTTATCCTGGAAATGGTGATACTAGGTACACTCAGAA 
GlyLeuGluTrpIleGlyAlalleTyrProGlyAsnGlyAspThrArgTyrThrGlnLys 



310 320 330 340 350 360 

GTTCAAGGGCAAGGCCACATTGACTGCAGATAAATCCTCCAGCACAGCCTACATGCAACT 
PheLysGlyLysAlaThrLeuThrAlaAspLysSerSerSerThrAlaTyrMetGlnLeu 



370 380 390 400 410 420 

CAGCGCCTTGGCATCTGAGGACTCTGCGGTCTATTACTGTGCAAGAGAGGGGGGTTACTC 
SerAlaLeuAlaSerGluAspSerAlaValTyrTyrCyaAlaArgGluGlyGlyTyrSer 



430 440 450 460 470 480 
CTGGTCCGACTATGCTATdGACTACTGGGGTCAAGGAACCTCAGTCACCGTCTCCTCAGC 
t|AspTyrTrpGlyGlnGlyThrSerValThrValSerSeiAla 
— > JH4 < > 



TrpSerAspTyrAlaMet 

VH, D < 
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[B9] 

490 500 510 520 530 540 

CAAAACGACACCCCCATCTGTCTATCCACTGGCCCCTGGATCTCCTGCCCAAACTAACTC 
LysThrThrProProSerValTyrProLeuAlaProGlySerAlaAUGlnThrAsnSer 

— > CH 

550 560 570 580 590 600 

CATGGTGACCCTGGGATGCCTGGTCAAGGGCTATTTCCCTGAGCCACfTGACAGTOACCTG 
HetYalThrLeuGlyCysLeuValLysGlyTyrPheProGltiProValThrValThrTrp 



610 620 630 640 650 660 

GAACTCTGGATCCCTGTCCAGCGGTGTGCACACCTTCCCAGCTGTCCTGCAGTCTGACCT 
AsaSeiGlySerLeuSerSerGlyValHisThrPheProAlaValLeuGlnSerAspLeu 



670 680 690 700 710 720 

CTACACTCTGAGCAGCTCAGTGACTGTCCCCTCCAGCCCTCGGCCCAGCGAGACCGTCAC 
TyrThrLeuSerSerSerValThrValProSerSerProArgProSerGluThrValThr 



730 740 750 760 770 780 

CTGCAACGTTGCCCACCCGGCCAGCAGCACCAAGGTGGACAAGAAAATTGTGCCCAGGGA 
CysAsnYalAlaHisProAlaSerSerThrLysValAspLysLysIleValProArgAsp 



790 800 810 820 830 840 

TTGTGGTTGTAAGCCTTGCATATGTACAGTCCCAGAAGTATCATCTGTCTTCATCTTCCC 
CysGlyCysLysProCyalleCysThrValProGluValSerSerValPhellBPhePro 



850 860 870 880 890 900 

CCCAAAGCCCAAGGATGTGCTCACCATTACTCTGACTCCTAAGGTCACGTGTGTTGTGGT 
ProLysProLysAspYalLeuThrlleThrLeuThrProLysValThrCysValValVal 



910 920 930 940 950 960 

AGACATCAGCAAGGATGATCCCGAGGTCCAGTTCAGCTGGTTTGTAGATGATGTGGAGGT 
AspIleSerLysAspAspProGluValGlnPheSerTrpPheValAspAspValGluVal 



970 980 990 1000 1010 1020 

GCACACAGCTCAGACGCAACCCCGGGAGGAGCAGTTCAACAGCACTTTCCGCTCAGTCAG 
BisThrAlaGlnThrGlnProArgGluGluGlnPheAsnSerThrPheArgSerYalSer 
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[mi o] 

1030 1040 1050 1060 1070 1080 

TGAACTTCCCATCATGCACCAGGACTGGCTCAATGGCAAGGAGTTCAAATGCAGGGTCAA 
GluLeuProIleMetHisGlnAspTrpLeuAsnGlyLysGluPheLysCysArgValAsn 



1090 1100 1110 1120 1130 1140 

CAGTGCAGCTTTCCCTGCCCCCATCGAGAAAACCATCTCCAAAACCAAAGGCAGACCGAA 
SerAlaAlaPheProAlaProIleGluLysThrlleSerLysThrLysGlyArgProLys 



1150 1160 1170 1180 1190 1200 

GGCTCCACAGGTGTACACCATTCCACCTCCCAAGGAGCAGATGGCCAAGGATAAAGTCAG 
AlaProGlnValTyrThrlleProProProLysGluGlnMetAlaLysAspLysValSer 



1210 1220 1230 1240 1250 1260 

TCTGACCTGCATGATAACAGACTTCTTCCCTGAAGACATTACTGTGGAGTGGCAGTGGAA 
LeuThrCysMetlleThrAspPhePheProGluAsplleThrValGluTrpGlnTrpAsn 



1270 1280 1290 1300 1310 1320 

TGGGCAGCCAGCGGAGAACTACAAGAACACTCAGCCCATCATGAACACGAATGGCTCTTA 
GlyGlnProAlaGluAsnTyrLysAsnThrGlnProl leMetAsnThrAsnGlySerTyr 



1330 1340 1350 1360 1370 1380 

CTTCGTCTACAGCAAGCTCAATGTGCAGAAGAGCAACTGGGAGGCAGGAAATACTTTCAC 
PheValTyrSerLysLeuAsnValGlnLysSerAsnTrpGluAlaGlyAsnThrPheThr 



1390 1400 1410 1420 1430 1440 

CTGCTCTGTGTTACATGAGGGCCTGCACAACCACCATACTGAGAAGAGCCTCTCCCACTC 
CysSerValLeuHisGluGlyLeuHisAsnHisHisThrGluLysSerLeuSerHisSer 



1450 1460 1470 1480 1490 1500 

TCCTGGTAAATGATCCCAGTGTCCTTGGAGCCCTCTGGTCCTACAGGACTCTGACACCTA 

ProGlyLys*** 



1510 1520 1530 1540 1550 

CCTCCACCCCTCCCTGTATAAATAAAGCACCCAGCACTGCCTTGGGACCCTGC 
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[mi 3] 

MCS 

(-lacZ' MCS— lacZ'-) 

(1) pUCLM L$tfi£5»ffi?i] 

-GAATTCC AGATCT GC GGTACC CC lATGGATATTGTGA TAGAGACAAAGGTCCl 

BcoRl Bglll Kpnl Ncol cDNA 680 bps Avail 

AGATCT GGG GGATCCTCTAGAGTCGACCTGCAGGCATGCAAGCTT GG C - 
Bglll BamHl Xbal AccI PstI SphI Hindi II 

(2) pUCLL L«S - ?-WM 

- CAATTC C AGATCT GC GGTACC C dATGGGGTGCCTAG TAGAGACAAAGGTCCl 

EcoRl Bglll Kpnl Ncol BanI cDNA 740 bps Avail 
AGATCTGGG GGATCCTCTAGAGTCGACCTGCAGGCATGCAAGCTT GGC- 
Bglll BamH! Xbal AccI PstI SphI Hindlll 

(3) pUCHM H©0cj»E?iJ 

' GAATTCGAGCTCGGTACC CC AGATCT GGG GGATCC TCTAGC t\TGCAGGTTCAGC 

EcoRI SacI Kpnl Bglll BamHI SphI cDNA 1400 bps 

TGATCCCAGTGTCCTTGGAGCCCTCTGGTC^AGATCT GC AGATCT GATCC GTCGACCTGCAG CC AAGCTT GCC- 

AvallBglll Bglll AccI PstI Hindlll 

PstI 

(4) puchl Hay -y-wm 

- GAATTC C AGATCTbACTCTAATCATGGAATGTAACT TGATCCCAGTGTCCTTGGAGCCCTCTGGTCCl 

EcoRI Bglll Hinfl cDNA 1440 bps Avail 

AGATCT GC AGATCT GATCC GTCGACCTGCAG CC AAGCTT GGC- 
Bglll Bglll AccI PstI Hindlll 

PstI 
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[014] 



LSR(+ >)-?-) 

LSU-'J-*'-) 
H8l(+'J-Ji'-) 
HH(-')-J'-) 




[ftffiB] W5$6^2 1 B 
[#*MtiE 2 ] 
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7D> h^-y^U 

(72)«W# ttft ft (72)»W# iSJL iEW 

»NJIHSEBVftEBRniU(700 B^/clfC ^KR?*KHT^bE*ffl 1 -12-39 

*E«f*RHi*E«Ba 1 -12-39 *Elff*RT|i*E«Ba 1 -12-39 
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